o524 B 5 B2 Of oM B F R Vol. 24,No. 5
2021 4E 10 A JOURNAL OF BUILDING MATERIALS Oct. , 2021

XEHS:1007-9629(2021)05-1089-07

ETEBERLNEERET PN ] TG

MELY, AEE', EmE', ¥ %', kMK
(122 HBE TR AR TRRS:BE, Holr 22 M 730050
2. 7 PSR A A SR OT R Oy AT BRA |, B 401122)

WE: AT FLERFASFERBELPRBORPER, XT TR AFERELE B RE® ik

@iﬂ@,ﬁﬁi;m&iq:énaaLﬁwa&L,/\#fr A ARAL W 2 B S P A, i AR B R AR R B

B, FF VA B AR R R B VVF%]’}H‘ T ,iE A Weibull oA S0 5 B A R L PR 6T E B
AR A5 A8 W, A ik X IR UG 3T AR AR BEAT LY S UL | 45 ROR A L R A B b B R 64 3 e, R A5 FALAR ) 8 B

iuw&iw&ﬁ%*’imaﬁ%@&%%ﬂ%ﬂkéﬁ%‘ﬁz%;#é‘/m‘ﬂéf‘;f“"] HERAREERXG TR ETHEIAKRE

BB B0 7T 38 B A 60 %0 B R 45 Am 45 A FRLAE ) X 44 P 4R A Sk &R ] 2 %1 A 8802 060 h, FALAE ) +T A

1 P A RS AR N F At K 2R k) 2.3445

FERIA)  PHAE ) 538 W ek 454k s AR AL W 2K 3R P T SR

RESHES:TU528.571 XHkRERE A doi:10.3969/j.issn.1007-9629.2021.05.026

Reliability Evaluation of Steel Bars in Recycled Concrete Based on
Corrosion by Electric Current

CHEN Kefan'*, QIAO Hongxia', WANG Penghui', PENG Kuan', ZHU Xiangchen'

(1. School of Civil Engineering, Lanzhou University of Technology, Lanzhou 730050, China;
2. Chongging Zonjo Reclaimed Resources Development Co.,Ltd., Chongging 401122, China)

Abstract: In order to evaluate the protective effect of corrosion inhibitor on steel bars in recycled concrete, the
constant current electrification accelerated corrosion test of reinforced recycled concrete was designed. The elec-
trochemical test was carried out on the steel bars in concrete. The polarization curve and AC impedance of steel
bars were analyzed, and the corrosion current density was calculated, which was taken as the damage variable.
The reliability function of steel bars in recycled concrete was established by using Weibull distribution. After
electrochemical test, the micro-morphology of the steel bars was analyzed. The results show that with the in-
crease of power on time, granular corrosion products appear on the surface of steel bars in recycled concrete,
while a large number of micro cracks appear on the surface of steel bars in recycled concrete with corrosion inhib-
itor. With reliability of 60% the failure time of steel bars in relyded concrete without and with corrosion inhibitor
is 880, 2 060 h respectively. Corrosion inhibitor can prolong the service life of recycled concrete by 2.34 times
the original.
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Table 1 Mix proportion of recycled concrete

kg/m’
Group Cement Aggregate Sand Recycled coarse aggregate Water Water reducer Corrosion inhibitor
RC 424.00 933. 60 614.00 233.40 180. 00 16.02 0
RC-R 424.00 933. 60 614. 00 233.40 180. 00 16.02 16.96
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Table 2 Relationship between corrosion current density and

corrosion state of steel bars'>"’

i/ (WA cm ) Corrosion state
0.1 Passive condition
0.1-1.0 Moderate corrosion rate
1.0-10.0 High corrosion rate
10. 0—-100. 0 Very high corrosion rate
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Fig. 2 Polarization curves of steel bars in recycled concrete

Pl 3 255t 1 A YR OB A vl A 73 O o e O B R 4%
A 3N 20T LA Y - 2 413 AR 0 A5 6 ol el O B
F5) 1565 255 368 Fh ) ) 335 00 S T R L RC A3 12 8 e
T V3 38 T R S S R PR, RC-R AL 5 ok vl
UL BN R AR HLAR O 2 4 e L 48 h S
B0 A5 65 o b O % BB 400 R 0.278 3.0.145 6 pA/em’,
P RE N A I PR S 8 L 288 hJE , RC A4 B0 A
J5 b L R R B R 0.901 6 A /em?, BV 1A 5 J otk
AT H BRS04 4 19 AR 4 F L RC-R 444

B 7577 J5 ok BRI B R 0.491 6 pA/em’ A5 8K AL T
S B TR A SR 3 5 L ) A AN W T, (L BE 4
I AE 3R R R E AL )2 A RO SR T
AR
22 TR

&l 4y RC AN A 22 i BT I . pi &1 4(a) 7] I Bl
25 3 FL IS ) A 389 0, Nyquist 52 50 1 K 76 38 5 96 h
B (H R R R e AL BE BT A Wi /) | Ui
A AN A7 5 Tl AE AN T kA v DX T I AR 1) R /)N



1092 LA A B = S S ¢ o244
1.0 - 1.0 ¢
0.8 |- / 0.8
o — o
g — £
£ 06 _— g 06
< < "
B B —
= 041 / < 04 /
-5 . g ./
0.2 / 02t
= L L L L L J I/\ L L L L J
0 48 96 144 192 240 288 0 48 96 144 192 240 288
Time/h Time/h
(@) RC (b) RC-R

P 3 A TR B v A3 S o v 3 2

Fig. 3 Corrosion current density of steel bars in recycled concrete
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